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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a radio network 
system which can transmit and receive data without 
switching a communication system between 
communication terminals different in communication 
specifications. 

SOLUTION: A repeating device 10 Is provided with a 
means receiving and transmittihg data as a basic 
function as radio communication equipment. It is the 
means 100 for receiving and transferring data in the 
figure. The device is provided with a communication 
specification discrimination means 101 judging on which 
communication specification data sent from respective 
communication terminals is based, a data processing 
means 103 processing data based on the communication 
specifications, a communication specification selecting 
means 105 selecting the communication specification of 
the communication terminal being a transfer destination 
and a data conversion means 1 07 converting data so 
that it is matched with the selected communication 
specification. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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In a radio network system which consists of two or more communication terminals which peti-orm 
radio, and at least one repeating installation, 
A radio network system comprising: 

A telecommunications standard discriminating means which distinguishes whether data received 
from said communication terminal is a thing based on which telecommunications standard in said 
repeating installation. 

Two or more data processing means which perform processing of said data based on a 
telecommunications standard distinguished by this telecommunications standard discriminating 
means. . _ . . 

The feature decision means which judges a dispersion situation of a telecommunications 
standard on a network obtained based on this data processing means, and an operating 
condition. 

A radio-wave-environment decision means which measures radio wave environment and 
interference condition of an electric wave, said feature decision means and a . ^ 
telecommunications standard selection means which selects use of a telecommunications 
standard based on a result of a radio-wave-environment decision means, and a. data conversion 
means which dhahges said data so' that it may agree in a telecommunications standard selected 
by this telecommunications standard selection means. 

[Claim 2] ^ ^ 

Said repeating installation processes said received data based on a telecommunications standard 
of received data received fr^am said communication terniihal, The radio network system 
according to claim 1 changing into a telecommunications standard which selected a 
telecommunications standard of said destination for these received data according to a 
dispersion situation of a telecommunications standard of the destination, an operating condition, 
and radio wave environment, and had said received data selected, and 'transmitting to said 
destination. 

[Claim 3] ' '■ ' 

The radio network systern.iaccording to claim 1. wherein said data processing means performs 
processing of said data in^parallel with processing which builds a network based ori. said " 
distinguished telecommunications standard with two or more corhrhunicatidh tei-minals. • 
[Claim4] -''^^ ^ ■ ^ i • 

The radio network system according to claim 1, wherein said feature decision means judges 
automatically data volume of data received from said communication terminal, a kind of data, 
energy saving, grasp of physical relationship of said communication terminals, and grasp of a 
security level. 

[Claim 5] ■ ' " '; . , 

The radio network system according to claim 1, wherein said radio-wave-environment decision 
means judges automatically radio wave environment of the circumference of repeating 
installation at the time of transmitting received data. 

[Claim 6] ■ . . ^ 

In a radio network system which consists of two or more communication terminals which perform 

radio, and at least one repeating installation, 
A radio network system comprising: 

A telecommunications standard discriminating means which distinguishes whether data received 
from said communication terminal is a thing based on which telecommunications standard in said 
repeating installation. 

Two or more data processing means which perform processing of said data based on a 
telecommunications standard distinguished by this telecommunications standard discriminating 

means. . . 

A telecommunications standard selection means which selects use of a telecommunications 
standard based on this data processing means. 

A data conversion means which changes said data so that it may agree in a telecommunications 
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standard selected by this telecommunications standard selection means. 
[Claim 7] 

It is a repeating-installation program executed witii repeating installation which performs a 
communication terminal and radio based on two or more telecommunications standards, 
If data is received from a certain communication terminal, it will distinguish whether it is 
communication based on which telecommunications standard, and data will be processed based 
on said distinguished telecommunications standard, 

Radio wave environment of the circumference of repeating installation at the time of receiving 
the feature of a telecommunications standard of a communication terminal of transmitting said 
received data, or/and said data is judged, 

A telecommunications standard of data to transmit is selected according to the feature of said 
judged telecommunications standard, or/and radio wave environment, 

A repeating-installation program executed with repeating installation performing processing 
which changes said received data and transmits this to a predetermined communication terminal 
based on said selected telecommunications standard. 

[Claim 8] 

A storage memorizing the repeating-installation program according to claim 7 in a gestalt which 
can perform a computer. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation nnay not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the network system which performs radio. It is related with the wireless 
network which transmits and receives data especially based on two or more telecommunications 

standards. 
[0002] 

[Description of the Prior Art] 

In recent years, radio is performed among various equipment, such as a personal computer (the 
following, PC), a printer, a scanner. Radio performed at these each terminal is performed based 
on various kinds of telecommunications standards. 

Conventionally, data could be transmitted and received only between the terminals 
corresponding to the same telecommunications standard by radio. Therefore, in order to transmit 
data to the terminal in which telecommunications standards differ, it needed to change into the 
data based on the telecommunications standard of the transmission destination, and needed to 
carry out by changing a communication method. Thus, it learned, if data was changed whenever 
it transmitted data to the terminal in which telecommunications standards differ, and a 
communication method was not changed, and there was 
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The radio network system about protocol mapping which compensates a JP,2002-26994,A 
gazette with the difference in the protocol between networks is indicated. According to this, the 
internetworking function (IWF) which makes possible interworking with the packet data network 
of the existing cellular base station subsystem (BBS) is indicated. 
[Patent documents 1] JP,2002-26994,A gazette 
[0003] 

[Problem(s) to be Solved by the Invention] 

In IWF indicated by said JP,20G2-26994,A gazette, although the radio with existing BBS is 
passible, the network of packet data with which standards differ is unestablishable. 
An object [ without changing a communication method in view of this technical problem between 
the communication terminals in which telecommunications standards differ ] of this invention is 
to provide the radio network system which can transmit and receive data. Transmission and 
reception of the data which was more efficient and was stabilized by selecting a 
telecommunications standard suitable for transmission of data in consideration of the feature 
and radio wave environment of a telecommunications standard are enabled. 
[0004] 

[Means for Solving the Problem] 

In order that this invention may solve this technical problem, claim 1 equips with the following a 
radio network system which consists of two or more communication terminals which perform 
radio, and at least one repeating installation. 

A telecommunications standard discriminating means which distinguishes whether data received 
from said communication terminal is a thing based on which telecommunications standard in said 
repeating installation. 

Two or more data processing means which perform processing of said data based on a 
telecommunications standard distinguished by this telecommunications standard discriminating 
means. 

The feature decision means which judges a dispersion situation of a telecommunications 
standard on a network obtained based on this data processing means, and an operating 
condition, A radio-wave-environment decision means which measures radio wave environment 
and interference condition of an electric wave, said feature decision means and a 
telecommunications standard selection means which selects use of a telecommunications 
standard based on a result of a radio-wave-environment decision means, and a data conversion 
means which changes said data so that it may agree in a telecommunications standard selected 
by this telecommunications standard selection means. 

According to this invention, radio of data becomes possible even if it is the communication 
terminals of a telecommunications standard which maintains compatibility between standards and 
is different even if it is between communication terminals in which telecommunications standards 
differ. Data transmission which was more efficient and was stabilized by selecting a 
telecommunications standard suitable for transmission of data in consideration of the feature 
and radio wave environment of a telecommunications standard becomes possible. 
[0005] 

A "communication terminal" in this invention mainly means PC, its peripheral equipment, etc., 
and desktop PC, a scanner, a printer, a cellular phone, a facsimile, PDA (Personal Digital 
Assistant) besides notebook PC, etc. are contained. A "telecommunications standard" means 
various kinds of telecommunications standards which perform said communication terminal and 
radio, and IEEE, IrDA (Infrared Date Association), Bluetooth (Bluetooth), HomeRF, etc. 
correspond. WAP (Wireless Application Protocol), FWA (Fixed Wireless Access), wireless 1394 
standards, and all the other wireless communication standards enacted from now on correspond 
as other telecommunications standards. 

A communication terminal provided with functions other than said function may also be included 
in a communication terminal in a radio network system in this invention. A communication 
terminal corresponding to standards other than said telecommunications standard may also be 
included. 



JP-A-2004-1 04441 



5/17 



In this invention, it says [ "which transmits" ] sending data towards repeating instaiiation from a 
certain communication terminal. On the other hand, when data is sent towards a certain 
communication terminal from repeating instaiiation, in order to distinguish from said transmission, 
suppose data "is transmitted." It is feasible with various gestalten, such as a gestalt which 
transmits data which received besides a gestalt to which repeating installation once memorizes 
all the data, and transmits it after that one by one as a gestalt of transmission 
[0006] 

Claim 2 processes said received data based on a telecommunications standard of received data 
which received said repeating installation from said communication terminal, It changes into a 
telecommunications standard which selected a telecommunications standard of said destination 
for these received data according to a dispersion situation of a telecommunications standard of 
the destination, an operating condition, and radio wave environment, and had said received data 
selected, and transmits to said destination. 

Thus, a data transfer which was more efficient and was stabilized by selecting a 
telecommunications standard suitable for a data transfer in consideration of a dispersion 
situation and radio wave environment of a telecommunications standard is made possible. 
As for claim 3, said data processing means performs processing of said data in parallel with 
processing which builds a network based on said distinguished telecommunications standard with 
two or more communication terminals. 

Thus, even if it is a case where there is a Request to Send from two or more radio by performing 
processing of data in parallel, repeating installation becomes possible [ establishing two or more 
radio at the period ]. In environment where radio has already been performed, a user who newly 
begins communication loses that his transmitting processing can be kept waiting until the 
existing communication is completed. As a gestalt which performs processing of data in parallel, 
each data processing means may arrange two or more CPUs besides [ which performs time 
sharing ] a gestalt on one CPU, and a gestalt which performs data processing independently may 
be sufficient as each CPU. 

Claim 4 judges automatically data volume of data which received said feature decision means 
from said communication terminal, a kind of data, energy saving, grasp of physical relationship of 
said communication terminals, and grasp of a security level. 

Data volume of data received in this way, a kind of data, etc. are judged, and data 
communications which were more efficient and were stabilized by selecting a 
telecommunications standard suitable for a data transfer based on this Judgment are made 
possible. Radio environment according to a user's hope is easily establishable by judging these 
automatically. 
[0007] 

Claim 5 Judges automatically radio wave environment of the circumference of repeating 
installation at the time of said radio-wave-environment decision means transmitting received 

data. 

Thus, radio wave environment can be judged and a stable radio network system with little radio 
wave interference can be built by selecting a telecommunications standard which was suitable 
for transmission of data based on this judgment. Radio environment according to a user's hope is 
easily establishable by Judging these automatically. 

Claim 6 equips with the following a radio network system which consists of two or more 
communication terminals which perform radio, and at least one repeating installation. 
A telecommunications standard discriminating means which distinguishes whether data received 
from said communication terminal is a thing based on which telecommunications standard in said 
repeating installation. 

Two or more data processing means which perform processing of said data based on a 
telecommunications standard distinguished by this telecommunications standard discriminating 
means. 

A telecommunications standard selection means which selects use of a telecommunications 
standard based on this data processing means, and a data conversion means which changes said 
data so that it may agree in a telecommunications standard selected by this telecommunications 



JP-A-2004-1 04441 



6/17 



standard selection means. 

Thus, by telecommunications standard discriminating means, data processing means, 
telecommunications standard selection means, and a data conversion means, witin constituting 
repeating installation, though it is a simple structure, data communications between 
communication terminals based on various telecommunications standards can be made possible. 
And it has desirably a standard information memory measure which memorizes a variety of 
information about each telecommunications standard of the destination, and said 
telecommunications standard selection means selects a telecommunications standard of the 
destination with reference to this standard information memory measure. 
Thus, quick and various selections are attained by having a standard Information memory 
measure and selecting a telecommunications standard with reference to this. 
[0008] 

If claim 7 Is a repeating-installation program executed with a communication terminal and 
repeating installation which performs radio based on two or more telecommunications standards 
and data is received from a certain communication terminal. Distinguish whether it is 
communication based on which telecommunications standard, and data is processed based on 
said distinguished telecommunications standard, the feature of a telecommunications standard of 
a communication terminal of transmitting said received data — or/and, Judge radio wave 
environment of the circumference of repeating installation at the time of receiving said data, and 
The feature of said judged telecommunications standard, Or/and, according to radio wave 
environment, a telecommunications standard of data to transmit is selected, based on said 
selected telecommunications standard, said received data is changed and processing which 
transmits this to a predetermined communication terminal is performed. Claim 8 memorized the 
repeating-installation program according to claim 7 similarly in a gestalt which can perform a 
computer. 

Using these program and its storage, a program Is installed in said repeating installation and it 

becomes possible to carry out the above-mentioned invention. 

[0009] 

[Embodiment of the Invention] 

Hereafter, the embodiment of this invention is described with reference to drawings. 
Drawing 1 is one embodiment of the entire configuration figure of the radio network system of 
this invention. Drawing 2 is a functional block diagram of the repeating installation for realizing 
the compatibility of each communication terminal. Drawing 3 is a data configuration figure of the 
standard information file as a standard information memory measure memorized by said 
repeating installation. Drawing 4 is a flow chart which shows data processing of said repeating 
installation. Drawing 5 is a schematic diagram of the packet data which repeating installation 
received, and the packet data changed and transmitted. 
[0010] 

As shown in drawing 1 . one embodiment of the radio network system in this invention is 
constituted by the repeating installation 10 located in the center, and two or more 
communication terminals 11 -23 which perform radio around it. Drawing 1 shows desktop PCI 3, 
the scanner 1 1 . the printer 1 5. the cellular phone 1 7. the facsimile 21 , PDA(Personal Digital 
Assistant) 23 besides notebook PCI 9, etc. These each communication terminal can perform 
radio at both terminals, if it has the function to perform radio and a telecommunications standard 
agrees. 

As for this invention, the above-mentioned communication terminals do not perform radio, but 
the data transmitted from a certain communication terminal is once sent to the repeating 
installation 10, it is changed into the standard of the communication terminal of the destination 
here, this is transmitted to other communication terminals, and data communications are 
performed. 

The communication terminal which performs radio based on at least two telecommunications 
standards is contained in a set of these communication terminals 11-23. Each communication 
terminal of this embodiment shall communicate by the repeating installation 10 and the following 
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standards. 

- Scanner 11: IEEE 

- Desktop PC 13: 802.11a and 802.11b of IEEE 

- Printer 15: IrDA and IEEE 

- Cellular phone 17: Bluetooth 

- Notebook PCI 9: Bluetooth and IEEE 

- Fax 21: HomeRF 

- PDA23: IrDA 

The composition of each communication terminal based on these each telecommunications 
standard is the same as that of conventional technology. This invention is using the repeating 
installation 10 explained below, and enables communication between the communication 
terminals in which telecommunications standards differ. 

The repeating installation 10 may be provided with a means to perform not only radio but a wire 
communication. In a figure, transmission and reception with the server 31 are enabled based on 
an Ethernet (registered trademark) standard. Thereby, the repeating installation 10 can transmit 
the various data from the server 31 to each above-mentioned communication terminals 1 1-23. It 
becomes possible to also make the Internet and the radio network system in this invention 
connect via the server 31. 
[0011] 

The composition of the repeating installation 10 used for said radio network system is explained 
below. Drawing 2 is a functional block of this repeating installation 10. Scanner [ which is a 
communication terminal of said radio network system in the left-hand side in a figure ] 1 1, and 
desktop PCI 3, the printer 15, cellular phone 17 ... The server 31 is described. 
The repeating installation 10 is provided with a means to receive and transmit data as a basic 
function as a wireless-radios machine. By a diagram, it is indicated as reception and the transfer 
means 100 of data. In addition, the telecommunications standard discriminating means 101 the 
data sent from each communication terminal judges it to be whether it is a thing based on which 
telecommunications standard, It has the data processing means 103 which processes data based 
on each telecommunications standard, the telecommunications standard selection means 105 
which selects the telecommunications standard of the communication terminal of the 
destination, and the data conversion means 107 which changes said data so that it may agree in 
the selected telecommunications standard. 

And the feature decision means 105a which judges the data volume of the received data, the 
kind of data, etc. automatically that selection of a more suitable telecommunications standard 
should be made possible as a desirable embodiment of this invention. It has the radio-wave- 
environment decision means 105b which judges automatically the radio wave environment around 
the repeating installation 10, and the standard information memory measure 105c which 
memorizes the standard information corresponding to each communication terminal and its 
telecommunications standard. 

Reception and the transfer means 100 of data are provided with the function to receive the data 
sent as the basic function as well as the existing communication equipment, and the function 
(function transmitted in this invention) which transmits data towards the specified 
communication terminal. The concrete composition is the same as the existing composition. 
If data is sent from a certain communication terminal, the telecommunications standard 
discriminating means 101 will define the telecommunications standard of the data, and will 
prepare reception of data. The gestalt which analyzes the header of a packet as a gestalt which 
defines the telecommunications standard of data, The gestalt which receives the 
telecommunications standard packet which defined the telecommunications standard beforehand 
in advance of communication. It is feasible with various gestalten, such as a gestalt which 
memorize beforehand the data to which the communication terminal address and 
telecommunications standard of the transmitting agency were made to correspond to the 
standard information file as the standard information memory measure 105c, and is judged based 
on the file. 
[0012] 
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The data processing means 103 is provided with the function to process the data in which the 
telecommunications standard was defined by said telecommunications standard decision means 
101 based on the telecommunications standard. The structure for processing this data is 
realizable using a module, a communication card, etc. based on each of a certain 
telecommunications standard from the former. Drawing 2 shows the data processing means 
(numerals 103 a-d ...) corresponding to Bluetooth besides [ IEEE ] 802.11a, lib, and 11g, and an 
Ethernet (registered trademark) standard that it should correspond to each telecommunications 
standard of a communication terminal. It omits about the data processing means corresponding 
to an IrDA standard or a HomeRF standard. And when the repeating installation 10 corresponds 
to a new telecommunications standard, It corresponds by building the module corresponding to a 
new telecommunications standard, etc. Into this data processing means 103. That is, what is 
provided with the means which enables addition of the module for communication and a 
communication card as this repeating installation 10 that the addition of this data processing 
means 103 should be made possible is desirable. Concretely, when a computer realizes this 
repeating installation 10, two or more slots which insert the module for communication are 
arranged. 

The telecommunications standard selection means 105 is provided with the function to define 
the telecommunications standard of said data transfer point which received. The function to 
define the telecommunications standard of the destination memorizes beforehand the file 
(standard information memory measure 105c) to which a communication terminal and its 
telecommunications standard were made to correspond, from the address information of the 
destination (destination) of data, can specify the communication terminal of the destination and 
can be realized by referring to said file. In addition, as a gestait which does not memorize the 
above-mentioned file, when the communication terminal of the destination, is specified, the 
gestait which defines the telecommunications standard of the communication terminal concerned 
by referring to the standard of a packet that sent the packet of the Request to Send based on 
each telecommunications standard to this communication terminal, and the reply was carried out 
may be sufficient. 
[0013] 

The feature decision means 105a is provided with the function to judge the data volume of the 
received data, the kind of data, etc. automatically. The example is shown below. 

- Data volume 

For example, when there is more data volume received when a data transfer was performed 
based on. an IEEE standard than a predetermined quantity, it is a gestait which selects 
preferentially the 802.11a standard that transmission speed is larger than a 802.11b standard. 

- Communication range (dispersion state of a telecommunications standard) 

When the distance of the repeating installation 10 and the communication terminal of the 
destination is larger than a predetermined distance, a communication range adopts a large IEEE 
standard and is a gestait which, on the other hand, selects the Bluetooth standard provided with 
the advantage that there is little power consumption when distance is short. 

- Power consumption 

It is a gestait which selects a telecommunications standard with little power consumption (for 
example, Bluetooth standard) preferentially to the communication terminal which presupposes 
power consumption that he would like to receive data few. 

- Security 

When it desires communication which strengthened security (security mode), it is a gestait which 
selects a telecommunications standard with higher security preferentially. For example, when 
performing communication by the IrDA standard by which security countermeasures are not 
taken, and the IEEE standard against which the measures against encryption were taken, it is a 
gestait which selects an IEEE standard preferentially. 

When the level of security is formed in the telecommunications standard, it is a gestait which 
selects the data communications in the level which the user specified. For example, in the 
communication based on the Bluetooth standard, the link key from which bit length differs is 
prepared in some numbers beforehand. The long thing of bit length has an expensive level of 
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security. And when a user chooses the level of security, it is a gestalt which communicates using 
the link key of the bit length according to the level. 

When the radio-wave-environment decision means 105b transmits data, it is provided with the 
function which monitors the radio wave environment around the repeating installation 10, and 
selects the telecommunications standard of frequency bands other than the frequency band 
currently used. 

The following gestalt is mentioned as a gestalt which avoids the frequency band currently used. 
- In the case of an IEEE standard, when 2.4 MHz is used around the repeating installation 10 
adopt not IEEE8P2.1 1 b that uses 2.4 MHz but IEEE802.1 1 a which uses 5 MHz. Thus, it is a 
gestalt which selects the telecommunications standard from which the frequency band to be 
used differs. 

**2. When the frequency band to monitor is measured more strictly in the case of the 802 1 1 b 
standard which uses four MHz and 2400-2420 Hz is used, select a 2450-2470-Hz frequency 
band. Thus, the frequency band to be used is subdivided and considered about one 
telecommunications standard, and the gestalt which selects frequency bands other than the 
frequency band currently used strictly also corresponds 
[0014] 

According to this embodiment, the standard information file about the transmission speed of 
each telecommunications standard, the existence in security mode, the existence of power 
consumption mode, the frequency band to be used. etc. is memorized. The data structure of the 
standard information file 105c as this standard information memory measure and its outline are 
shown in drawing 3 . 

The terminal field sequence 201 as which the standard information file 105c shown in drawing 3 
specifies a communication terminal, It has the standard field sequence 205 about the condition 
field sequence 203 and telecommunications standard which defined the various conditions in the 
communication terminal, The terminal field sequence 201 and the condition field sequence 203 
relate communication terminal ID with a key, and the terminal field sequence 201 and the 
standard field sequence 205 relate a telecommunications standard with a key. 

- Make a device name memorize the name of various communication terminals. For example, 
they are a printer, desktop PC, etc. 

- Make communication terminal ID memorize a peculiar number and the sequence of a sign that 
each communication terminal should be specified, in addition — a network — each 
communication terminal — each ~ since a peculiar address is attached, an address may be 
used as communication terminal ID. 

- Make a telecommunications standard memorize a corresponding telecommunications standard. 
It is not necessary to limit a corresponding telecommunications standard to one, and the gestalt 
corresponding to two or more telecommunications standards may be sufficient as one 
communication terminal. It may be the gestalt of corresponding to the both sides of an IrDA 
standard and an IEEE standard like the printer 15 shown in drawing 1 besides the gestalt 
provided with the telecommunications standard and compatibility of 1 la and lib like 
IEEE802.1 1g as a gestalt corresponding to two or more telecommunications standards 

[0015] 

- Make an address memorize the address of each communication terminal in a network. An 
address may use an IP address besides a local address peculiar to a network. In the case of the 
apparatus corresponding to Bluetooth, the Bluetooth address based on IEEE802 is used. 

- Provide the data volume of the data which appoints the boundary of whether to select a 
telecommunications standard suitable for large scale in the conditions of data volume. For 
example, in the case of the data volume exceeding it, it is made into a telecommunications 
standard suitable for large scale when the maximum data volume of 802.1 lb is defined. 

- When security mode is set to ON, make security information memorize the telecommunications 
standard which should be chosen preferentially. The user who transmits data transmits ON/OFF 
in security mode to data transmission collectively. When a level is formed in security, the 
conditions for every level are defined. 

A cryptographic key, a restoration-ized key, the above-mentioned link key which are combined 
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with each communication terminal and memorized are memorized, and it is referred to when 
transmitting and receiving data. 

- When power consumption mode is set to ON, make the conditions of power consumption 
memorize the telecommunications standard which should be chosen preferentially. The user who 
transmits data transmits ON/OFF of power consumption mode to data transmission collectively. 

- Make a positional condition memorize the distance data which appoints the boundary of being 
communication of the contiguity range. Let this distance data be data which specifies the 
distance of the repeating installation 10 and an applicable communication terminal. For example, 
when 10 m is memorized as distance data, If it is less than 10 m, it will be considered as the 
contiguity range, and a telecommunications standard suitable for the contiguity range is adopted. 
On the other hand, if it exceeds with 10 m, a telecommunications standard suitable for the long 
distance range will be adopted as a long distance range. 

- Make a frequency band and transmission speed memorize the frequency band which each 
telecommunications standard uses, and its transmission speed. 

- Make the gestalt of a packet memorize the data form which is transmitted and received and 
which each telecommunications standard defines. If it is packet communication, the gestalt of 
the header and FUDDA will be made to memorize concretely. 

- In addition to this, make the information based on each protocol memorize the information 

about the protocol of each telecommunications standard. 
[0016] 

The above-mentioned repeating installation 10 does not need to be single apparatus physically, 
utilizes a network and just attains the above-mentioned function as a set of two or more 
apparatus. For example, it is a gestalt etc. which make the standard information memory 
measure 105g become independent as a database. 

The repeating installation 10 which explained [ above-mentioned ] receives data from the cellular 
phone 17 corresponding to the Bluetooth standard, and explains below the processing which 
transmits this to desktop PCI 3 corresponding to the both sides of 802.1 la and 11b of an IEEE 
standard based on drawing. 2 and drawing 4 . 

In order to transmit data to desktop P01 3, the user of the cellular phone 1 7 sets a transmission 
destination to desktop P013, and transmits a Request to Send on a wireless network. The 
repeating installation A which received the signal of the above-mentioned Request to Send 
transmitted on the wireless network transmits the signal of a transmitting check to the cellular 
phone 17. The communication environment of the cellular phone 17 and the repeating installation 
10 is established because the cellular phone 17 receives this signal. 

On condition that the above-mentioned communication environment was established, the cellular 
phone 17 transmits data. Let the transmission form of data be packet communication according 
to the Bluetooth standard. The gestalt of a packet is shown in drawin g 5 (a). As shown in a 
figure, a packet is taken as the pay load containing the access code for performing discernment 
of a packet, and timing extraction of transmission and reception at the head, the packet header 
which sets Real Time Control etc. as the. next, and the user datum which subdivided data to 
transmit further. 
[0017] 

The repeating installation 10 receives this packet using the data receiving means 100 shown in 
drawing 2 . Thereby, processing of the repeating installation 1 0 begins. The received data is sent 
to the communication discriminating means 101. 

(SI) The repeating installation 10 distinguishes whether the received data is communication 
based on which telecommunications standard by the telecommunications standard discriminating 
means 101. The gestalt of distinction analyzes the packet which received and distinguishes it 
from the communication based on the Bluetooth standard. 

(82) Since the applicable telecommunications standard was found and the telecommunications 
standard was specified with Bluetooth, the data processing means 103d in the repeating 
installation 10 performs data processing of packet data according to the Bluetooth standard. 
Processing is ended when a telecommunications standard is not able to be specified. 
(S3) The feature decision means 105a of the repeating installation 10 judges the feature of a 
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communication terminal of transmitting said data, after ending tine above— mentioned data 
processing. Tine address of tiie destination is specified from the transmission destination address 
included in the access code of the packet which received. Said feature decision means 105a 
once memorizes the address of the destination, uses this address as a key, said standard 
information storage file 105c is searched, and it is recognized as the telecommunications 
standards of the communication terminal of the destination being 802.1 la and 11b. 
And noting that the received data volume is large as compared with the data memorized in the 
condition field of the data volume memorized to said standard information file 105c, when the 
received data volume is [ the feature decision means 105a ] 10 MB (M byte), Priority is given to 
adoption of the 801.11a standard of having been suitable for high speed communication. 
Processing is ended when a telecommunications standard cannot be distinguished. 

(54) The repeating installation 10 judges automatically the radio wave environment of the 
repeating-installation 10 circumference at the time of receiving data by the radio-wave- 
environment decision means 105b again. Specifically, the frequency of the electric wave 
currently used around the repeating installation 10 is monitored. And priority is given to adoption 
of the 802.11a standard (5 GHz of frequency bands) which is a telecommunications standard 
except this frequency band noting that a 2.4-GHz frequency band is used. Processing is ended 
when a telecommunications standard cannot be distinguished. 

Step S3 which performs the above-mentioned feature judgment, and step S4 which performs 

radio-wave-environment judgment may perform whichever first. 

[0018] 

(55) The repeating installation 10 selects the telecommunications standard of the data to 
transmit by the telecommunications standard selection means 105 according to the feature of 
said judged telecommunications standard, and the surrounding radio wave environment. Since 
each step S4 which judges Step S3 and radio wave environment of said feature judgment was 
the result of giving priority to the telecommunications standard 802.1 1 a, the telecommunications 
standard selection means 105 selects 802.11a as a telecommunications standard to transmit. 

(56) The repeating installation 10 changes the packet data of said received Bluetooth standard 
into the packet data corresponding to 802. 11 a by the data conversion means 107 according to 
said selected telecommunications standard. The changed packet data are shown in drawing 5 (b). 
As shown in drawing 5 , except for the portion of an user datum, a preamble and a header are 
attached to the head of a packet and an user datum is provided after that. An user datum 
presupposes that it is the same before and after conversion. A preamble memorizes the bit 
string for taking a synchronization. A header (OFDM header) memorizes control signals, such as 
packet length and transmission speed (access speed). 

(57) By the data transfer means 100, based on an IEEE standard (802.1 la), a 5-GHz frequency 
band is used for the repeating installation 10, and it transmits said changed packet to desktop 
PCI 3 of a transmission destination with predetermined transmission speed (transmission rate). A 
packet is transmitted, after exchanging the packet of a Request to Send and its check and 
establishing communication environment before the above-mentioned communication actually. 
Transmitting all the data transmitted from the cellular phone 17 to desktop PCI 3, the repeating 
installation 10 ends processing. 

When the needed information of data is sent from other communication terminals during data 
processing of the above-mentioned step 2 (82) at the repeating installation 10, and when the . 
data itself is sent, the repeating installation 10 performs time-sharing of CPU as a processing 
means of data, and performs data processing by turns. According to this embodiment, processing 

of data is performed in parallel. 
[0019] 

(Other embodiments) 

In consideration of the physical relationship of the repeating installation 10 and the 
communication terminal which receives data, the gestalt which selects a telecommunications 
standard is explained below. 

According to this embodiment, IEEE and IrDA are remembered as a telecommunications standard 
corresponding to said standard information file in the printer 15. And it memorizes selecting IrDA 
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preferentially as a positional condition of the terminal field sequence 203. Here, the 
communication based on an IrDA standard uses infrared rays, and its directivity is strong to 
transmission of data. The communication range is also about 1m. On the other hand, an IEEE 
standard uses an electric wave (2.4 GHz or 5 GHz), and is weak to transmission of data, and the 
communication range is also large. [ of directivity] 

In Step 4 (radio-wave-environment judgment) in processing of said repeating installation 10 
(refer to drawing 4 ), the repeating installation 10. transmits the data of a Request to Send to the 
printer 15 by the radio-wave-environment decision means 105b. Under the present 
circumstances, there is no obstacle between the repeating installation 10 and the printer 15, and 
if that physical relationship is less than 1 m, the printer 15 can receive that data and will reply 
the data of a transmitting check. In this case, the repeating installation 10 and the printer 15 
communicate based on an IrDA standard. 

On the other hand, when an obstacle is between the repeating installation 10 and the printer 15, 
and when the distance is separated, as for the printer 15, the data of a transmitting check 
cannot be replied in Step 4. Then, in consideration of physical relationship with the printer 15, 
when there is no reply of data, or there is no directivity, the repeating installation 10 selects the 
IEEE standard in which long distance communication is possible, and communicates according to 
this standard. 
[0020] 

The gestalt which selects a telecommunications standard in consideration of power consumption 
is explained below. 

According to this embodiment, Bluetooth and IEEE are remembered as a telecommunications 
standard corresponding to said standard information file in the cellular phone 17. And as 
conditions for the power consumption of the terminal field sequence 203, when power 
consumption mode is ON, it memorizes selecting Bluetooth preferentially. 
When the user who transmits data transmits data via the repeating installation 1 0 from a 
communication terminal, he transmits collectively [ a user ] the Information which is power 
consumption mode. In the step [ in / by the feature decision means 105 / in said repeating 
installation 1 0 / drawing 4 ] 3 (the feature judgment), The information on the purport that power 
consumption mode is turned ON is read, this is searched to a standard information file, and what 
Bluetooth should be selected for on condition that said power consumption mode is ON is 
recognized. Based on this result, Bluetooth is selected by the telecommunications standard 
selection means 105. Thus, in the radio network system in this invention, the radio wave 
environment in consideration of power consumption is establishable. 

Even if it is a time of power consumption mode being ON, when the telecommunications standard 
to which priority should be given by other conditions is defined, it is also possible to select other 
standards. 
[0021] 

The embodiment to which a security function is changed according to a user's request is 
described below. This embodiment is described as communication of notebook PCI 9. 
corresponding to the both sides of Bluetooth to which security oountermeasures were given, and 
IEEE to which security oountermeasures are not given. In the security information in a standard 
information file, the link key of notebook. P01 9 is memorized, and further, when security mode is 
ON, it memorizes communicating by the Bluetooth standard. Also to notebook PCI 9, the same 
key as said link key is memorized. (A link key is memorized in a pair by repeating-installation 10 
and notebook PCI 9.) 

The user who wants to communicate by raising security transmits combining and turning ON 
security mode, when transmitting data. In the telecommunications standard decision means 105a 
in the repeating installation 10 which received this information, Bluetooth is selected as a 
telecommunications standard with reference to a standard information file. Using said link key, 
notebook PC19 and connection authorization are performed and radio wave environment is 
established with having been attested. 

Thus, the telecommunications standard decision means in this invention is good also considering 
selecting a telecommunications standard in consideration of security as a feature. 
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[0022] 

The communication terminal which is provided with the same function and in which 
teiecommunications standards differ explains below the gestalt which exist in this radio network 
system. This embodiment is described as a case where the printer B corresponding to the 
printers A and IrDA corresponding to IEEE in a telecommunications standard exists in a radio 
network system (the printers A and B are not specified among a figure). In the standard 
information file 105c of the repeating installation 10, IrDA memorizes making the amount of 
information of 10 MB into a maximum as conditions for data volume. 

From a certain communication terminal, a user specifies a printer as a device name rather than 
specifies the address of a transmission destination, and transmits data. The feature decision 
means 105a of the repeating installation 10 which received this data searches said standard 
information file 105c by using a device name as a key, and extracts the printer A and the printer 
B. The feature decision means 105a of the repeating installation 10 memorizes the received data, 
and computes the data volume of the whole data. The maximum of this computed data volume 
and the data volume memorized by the conditions of said data volume is compared, and if it is 
bigger data than a maximum, the printer A corresponding to an IEEE standard will be selected. 
On the other hand, if it is data below a maximum, the printer B corresponding to an IrDA 
standard will be selected. 

Thus, the feature decision means 105a in this invention is the same function, and may be 
provided with the function it is judged automatically that selects a more proper communication 
terminal among the communication terminals in which telecommunications standards differ as a 
feature. 

As a conversion gestalt of a packet, as shown in drawing 5 , it is feasible also with the gestalt 
which adds the header based on the standard of the destination, and FUDDA to the packet 
which the repeating installation 10 besides [ which makes an user datum the same and changes 
a header part ] a gestalt received. 
[0023] 

[Effect of the Invention] 

Above, according to [ like / a statement ] this invention, claim 1 is provided with the feature 
decision means, a radio-wave-environment decision means, a data conversion means, etc., and 
even if they are the communication terminals of a telecommunications standard which maintains 
the compatibility between standards and is different even if it is between the communication 
terminals in which telecommunications standards differ, it can perform radio of data. Data 
transmission which was more efficient and was stabilized by selecting a telecommunications 
standard suitable for transmission of data in consideration of the feature and radio wave 
environment of a telecommunications standard can be performed. 

Claim 2 processes said received data based on the telecommunications standard of the received 
data which received said repeating installation from said communication terminal, It changes into 
the telecommunications standard which selected the telecommunications standard of said 
destination for these received data according to the dispersion situation of the 
telecommunications standard of the destination, an operating condition, and radio wave 
environment, and had said received data selected, and transmits to said destination. Thus, the 
data which was more efficient and was stabilized by selecting a telecommunications standard 
suitable for transmission of data in consideration of the dispersion situation and radio wave 
environment of a teiecommunications standard can be transmitted. As for claim 3, said data 
processing means performs processing of said data in parallel. Thus, even if it is a case where 
there is a Request to Send from two or more radio by performing processing of data in parallel, 
the repeating installation can establish two or more radio at the period. 

Claim 4 judges data volume of data, a kind of data, etc. which received said feature decision 
means. The data communications which were more efficient and were stabilized by selecting a 
telecommunications standard suitable for transmission of data based on this judgment can be 
performed. The radio environment according to the user's hope is easily establishable by judging 
these automatically. 

As for claim 5, said radio-wave-environment decision means judges radio wave environment 
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automatically. Thus, radio wave environment can be judged and the stable radio network system 
with little radio wave interference can be built by selecting the telecommunications standard 
which was suitable for transmi ssion of data based on this judgment. The radio environment 
according to the user's hope is easily establishable by judging these automatically. 
Claim 6 is provided with the following. 
Telecommunications standard discriminating means. 
Two or more data processing means. 
Telecommunications standard selection means. 
Data conversion means. 

Thereby, though it is a simple structure, the data communications between the communication 
terminals based on various telecommunications standards can be made possible. 
Claim 7 is the invention of the program executed with said repeating installation, and claim 8 is 
the invention of a storage which memorized the program. 

Using these program and its storage, a program is installed in said repeating installation and it 
becomes possible to carry out the above-mentioned invention. 
[Brief Description of the Drawings] 

[Drawing 11 

It is an entire configuration figure of the radio network system which is one embodiment of this 
invention. 

[Drawin g 21 

It is a functional block diagram of the repeating installation for realizing the compatibility of each 

communication terminal. 
[Drawing 3l 

It is a data configuration figure of the standard information file as a standard information memory 
measure memorized by repeating installation. 

[ Dra wing 4l 

It is a flow chart which shows data processing of said repeating installation. 

[Drawing 51 

It is a schematic diagram of the packet data which repeating installation received, and the packet 
data changed and transmitted. 
[Description of Notations] 

10 Repeating installation and 1 1 A scanner and 13 Desktop PC and 15 Printer, 17 cellular phones 
and 19 Notebook PC and 21 A facsimile, 23 PDA, 31 A server and 101 A telecommunications 
standard discriminating means and 103 Data processing means, 105 A telecommunications 
standard selection means and 105a The feature decision means and 105b A radio-wave- 
environment decision means and 105c A standard information memory measure (standard 
information storage file) and 107 A data conversion means and 201 A terminal field sequence and 
203 A condition field sequence and 205 Standard field sequence 



[Translation done.] 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



JP-A-2004-1 04441 



15/17 



[Brief Description of the Drawings] 

[Drawing 1] 

It is an entire configuration figure of the radio network system which is one embodiment of this 

invention. 

[Drawing 2] 

It is a functional block diagram of the repeating installation for realizing the compatibility of each 
communication terminal. 
[Drawing 3] 

It is a data configuration figure of the standard Information file as a standard information memory 
measure memorized by repeating installation. 
[Drawing 4] 

It is a flow chart which shows data processing of said repeating installation. 

[Drawing 5] 

It is a schematic diagram of the packet data which repeating installation received, and the packet 
data changed and transmitted. 
[Description of Notations] 

10 Repeating installation and 11 A scanner and 13 Desktop PC and 15 Printer, 17 cellular phones 
and 19 Notebook PC and 21 A facsimile, 23 PDA, 31 A server and 101 A telecommunications 
standard discriminating means and 103 Data processing means, 105 A telecommunications 
standard selection means and 105a The feature decision means and 105b A radio-wave- 
environment decision means and 105c A standard information memory measure (standard 
information storage file) and 107 A data conversion means and 201 A terminal field sequence and 
203 A condition field sequence and 205 Standard field sequence 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 3] 
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[Drawing 5] 
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v^-f= tb«aftm»i-so* < <D^-^i|^j!3ij-r 5 aftaig-fijsij^s t . mmmm.^mm^^^\:i 
i:y)mm^ir\^f^mmm.^i^&'i\'^xm^y'~'^(Dmm^mn-r^mwco:)r-^^m^mt 
. ^x- ^ Ma^^ {c»<3VNTiifB ^^©fSffl ^ji^-f^ iift^t^ai^^i^ t . mmmm. 

ftjSS^Sf-J; '5»:e*^x7t®fta*i;i-^®:-r5J; 5 t^:mrfa7^-^^^mi-57='-iS^^m 
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mmm.^n&i^m t . t' — ^ mm.^^ t . mm m^Mj^^ ^ t . t' - ^ 

-5 < a •» S * PbT CO 7=^^ - ^ a it & ^ i- 5 r. t -c- # 5 „ ^ b T . M ^ L < . te ^ 5fe 

# ffl ^ 1* M i- 5 # a t» ¥B ^ te « i- 5 ^ it #B te ■» ^ s ^ « ;t . mmmmm^mM^m 

[0 0 0 8 ] 

1- S <5 < a -(f -e 5 ;?)^ ^ fij so L . ft) fB ¥IJ BU b fc a it a ^& d £ <5 V^ T 7==" - ^ ^ m L . g ft 
L fclis K. ,« ^ g Jl SI CO « H tr 4^iJ [St b . fu tfi ¥0 Sff L ffl {f ^ «- CD # ® . fc H / :Sl 

^#!tt-r^o Sfc, ^mte:, m^msit. f»*^ 7 ic|2«<^ ^ffiS«7°n jf- ^ -A ^ =■ V 

/vb.±lE»8g^»3ffi-r5rt;dSprtit'i5o 20 
[ 0 0 0 9 ] 
[ 1^ 0J CO ^ M o f ^ ffi ] 

jiiT . :^^m <Dm^mm^ . m m ^ m m l- mm i- ^ . 

@ 1 (1 , * 5g ?! * # -.y h y — ^ >>• ^ A CD ^ ft: S ^ 11 £7? — ^ Jfe IS 5 o El 2 , 

* a ft s * CO s: m ^ * m -r ^ fc 1= IS « w « 7- n 2/ ^ 0 T? 5 , e 3 {± . tu ie =1^ 

!l4tt. milE4'lliS«wr-i?^S^*-t-7n-9--Y-hTfc5o UlSi*. 
•ftUfw^-^^TixV . ^ ^ ^^j^hXUm^h,^y<';rryh • 7^ — co m B& HI "C- 5 „ 

[0010] 

m n^^Ti: ^ K . ^mm\zin-f ?>mm^^ y h u ~ ^ M(D-mmmmi±. ^^^izi^ so 
u-r ^mmwii 0 t . ^ (Dm 'o (Dmmmin ^ mm<Dmmi^m i i-~2 3 i^xvmj^ 

^ n ?) o 01 f*^ ■r^s.ji'hs/T'PCls-^. / — h7'2'^'PCl9c7?(5d^. 

. 7°y>'i?15. «SmiSl7. y r ^ ^ V 2 1 . PDA («^'iw$SiS5i?) 2 3/£if-tr 

* -f- „ n # a -ft S * . * I* a ft ^ ff 5 m # 7. . a ft ^ -a- ifc i- «\ 2^ CO 
S * in ± -T:- Si It a ft ^ tT X. 5 CO 5 „ 

* ^ (± . Ji ts a ft 4S§ * iwi ± M ,S a ft ^ If 5 -e ii T^e < , 5 a fw 3^ b ft $ ^ 
7='-^(i-0.'f'lligmio(c:iie,n. iCi-efeit^feciaftS^co^il^icXm^tu. ::tbtr 

f4 (o a ft s * ic te L T 7=' - a ft * tf 5 t o -c $> 5 o 

r a ft s * 1 1 ~ 2 3 CO * -g- . < i: t - o CD a ft a » v^ T « ,m a ft 

•;^^-¥-t-ll:IEEE 

■■7'";^i^h5'7°PC13; IEEE(7:)802. llai:802. lib 

■ y° ]} >■ ^ 1 5 : IxDAilEEE 

* mm mm 1 7 y v ^ - y. 

* / — V -f -y ^ 'P C 1 9 : y'jV—Vf^ — y.kl'EB.-E 
•7T5'^7:^21:HomeRF 
•PDA23: IrDA 

cttfe=§-aft^*frs^s<s< ^mmt^^nm^ \tM tmmx^ ^ , :^mm\^^Tmm 
-rs^ftsgi osrffiv^srtT-. aft^»coa^j^5afts*pacojsft^^igt-r-5'bro 50 
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m mm 1 0 (4 . m m<. a ft tt -c /j; < s a -ft 5 ^ j^^ ^ fi ;t r ^^ x t j; i-^ » m -v- « e 

t h e 1- n e t ( ^ ® ) t:: S <3 ^ 1^ — ^< 3 1 t (D m Si it "I m t b CO X' 5 o 

■» 1- ^ :i t :is -e 5 o ^ 7t . -if - 3 1 4- b T -Y ^ ^ - 5/ ht^^mii^^n^M 
5/ N C7 — ^ v- ;^ 7" A i ^ a ,1* ^ -fr 5 r ^5 "er flg t "<fc 5 o 
[001 1 ] 

bU te M nii ^> h ^ - ^ j^\^m\'^ ib^^ 'pmrnu 1 0 <om0,%: uTm.mT ^ o in 2 « 

. Cl CD « S « 1 0 (D m f g 7" c ^ & S „ la , :fe ^fl!l f± BU IE « » ^ y h y - j}' V- ;^ T- 
• • • 1h - 3 1 IS -r „ 

^K«S«10(*. ^iaii{t«f?t b-TCOK^eiJ^fg t LT7='-^ 

X. i> . mr-i-i. f ■- ^ (D §: it t ^ m 1 0 0 t ^ -r ^ ^ ^a-fts^i^^b^^b 

X ^ 7t - /j5 ^^ -r ti. « ii it a * < ¥iJ Iff i" S ii -(t ^ If- *|J J^iJ ^ S 1 0 1 i: 

. # ii W S <3 T -r' - ^ W M a ^ 5 ^~ - ^ ^ IS ^ © 1 0 3 i: . «s ,1 5fe S •(t « 5fe 

ii -ft it 4' ai 5 il {f ffi il ^ © 1 o s i . il * /c: il W ^ #r -g- ®r -r 5 i 5 

q="Siy£Sl 0(^Jllll««jK]»^^SBIjl5<3tci|5iJW-t-5mfS3^^^iJlff^^l 0 5 b # 

- ^' C75 S ft t "IE i¥- # IS: 1 0 0 . SE # © iS fmig i in «l tJ: . co K * ^ ffe i: L r ^ fe. 

r # - ^ 4' § ft -r S Hi t , it ^ $ tu fc S « 51? (C (t T - ^ ^ S ft i- 6 fg ( 

3^ B D=J ::tb- T (4 ilS -r S ffi ) ?r fl X. 5 o O * ft: fit t« # co #1 i^fe i Ib] « 5 c 

ii ft ^ m W m ^ S 1 0 1 f J: . fe 5 51 ft S 5|5 e> - /;S ill f> tb -C < 5 il^ffiy'-^CDm ft 

a ^ t J^? . tt" - ^ (7^ 'S; ft « f/iif ^ „ 7=" - ^ CO ii ft m. -fir 4' 5 H t L T . 

y h (D^y y~^m-Jtjfir ^mm^^. minic^±ib^-ibmiam^^:&i^tLmism.^y<^ y h 
^m.^mmw.Wi^^ 1 o & c <!; Lrnm^mnyr-^^^i^^^^mmi^. ^ <Dy r ^ /v\z.m 
[0012] 

~ ■^i ^m^m 1 0 3 mmmmm^nm^^ 1 0 1 \z. ii Ki . iifws.fe^s;gfebn/c7==~ 

it (4 ^ fie 5K t> $5 5 # a ft M ^ S < ^ ^ - ^ a ft ;* - K ?j; if ^ S ^/^ r * la i^t 

fcS<. [ll2T'tt, ilft4i*0O^iiiftai&f->(t^c;;-r-<<, IEEEro8 0 2. 1 1 a. 11 
b. 1 1 gCO {5*^:7-^1.- b E t h e r n.e t (S^.K«).^*&(;:*fjS-t-.5 7='-^5' 

^a^^ (W-^10 3a~d ■ - - ) ^^-To I rD,AS.^^HoineRFai&(e:MlS-r 

5Atpri:X*i^£:fS, -r^it3*>. rcDit>^|^«10i:LTtt. rcOv^— ^MS^^IOS 
coifi3)p^pjtgi:1--<< , iift^^v'^-zi-^iiift;* - V oy'^txi m t -Ir ^ ^ m ^ m ^ ^ 
't.ro^asa^bv^o *f*:a^i;i. rco4'^ig«i o^^^iV't"^ — ^X*|I-f-5»^{±, iiftffl 

^ - ff A 1" 5 ^ n J/ h ^ ^ig ifl « U T *D < „ 

aft^affi-iS^^Sl 0 Mt3Sftb/c7='-^^cD!|tails5fecoaft*I1#i'^465«ltii4r«x 
So it 3fe (75 ii ft #r ^ ^ 66 5 « (4 . S ft 4i * i: ^ CO ii f» ^jg. i ;^ $ 7 r 
( a tf $K IS » # 15 1 0 5 c ) ^ it) ta « U T *D ^ , — ^ O iH "9 3fe ( ill 3t ) CO Z K 

a ft fis * 1^1 *i- b T ^ a ft ^ ft (c: S ^ < fiH ft S * ^< -ir 5' b ^ i* 19 . i&mtt ^K±y<^ 
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h (om^ ^ ^ M-r ^ ^ t m m m m i§ M <o m m ^ ^ }^ ^ m m -Ts ^ i ^^ „ 

[0013] 

^mmm^mii 0 5 a cii . \^ tz. - n - . f ~ 9 cd mm i£ n m \^mm 
- T-'- ^ m 

m^i-£. I E E E ic:£^-v^T7='- ^ <^teiS^tT 5 »-a-tc. i^tzr- ^ M-^'-m^o 

8 0 2. llb^^J;l^S^t3S^^)5;h:#V^ 8 0 2. lla^tt-^ffi 

§ I E E E a » ^ S ffl b . - ;^ V EE «l M ^^ ^ -g- m » m ;fj ^^ v^ o ft fiJ ^ 

# ;t — h - *I ^ ^ 51 i- 5 flg ^ T' . 

?B » m ^ ri-^ 7i < 7^- - ^ osif ^=fT v^ i -1-5 ait *^*tixt L -c , m^^'^icm^m^ 

a « a, IS- ( -g-il X. (J :7-" ^ix - b - M ) 4r a :s i- 5 ff^ -c- fo 5 „ 

■ -fe ^ y -7" 1' 

^ ^ V "T- 4 ^ ^ I. tz. mm ^ mts ^ i± ^ ^ V 'T' ^ - ^-K) . j;i5-t=3r=.y7^^;dS 
v^IrDAmi&t^ iIf■§■{t;>!^m:iS5t$^^/cIEEE«^&^e:j;SiS«^^f5»-e-. IEEE 
^ fd . ia {f *a ^& -ir ^ y x © v--«/uz)S^. tt b ^^T L fc L'-^/i' 

\ bftcoS'tes y v^. ^-^^i^aa * u r *5 < „ t- h cd :S i/^ t> © n -t ^ 

^yx^OU--<^i-;*s;WV^'b(©-efe5„ ^tUT. flJffl#;as-fe^=.yy^^©^'-</^?r31^fc* 

mm ^ inx\^ ?> m^w:^mt:mn ?)mm t i^xi-i. ^(Dmmi>^m& h o 

• IEEEai*&ro«-g-, 4'«^gmiO(73j§HT-2. 4MHz;iSteffl^;h-TV^5t%(c:2. 
4MHz5r{Sffl-rS.IEEE802. llbTM*7fe<, SMMzSr-R^i-SIEEESO 

-e 5 „ 

• 2. 4MHzSrj£ffli-58 0 2. 1 1 h M^<o^^ . ^=^^-i-^mm:Wc^m^x'om 

^(c:SiJ:Sb, 2400 — 2420Hz d5-Sffl^tL-CV--?):®-^(:i. 2450 — 24 70Hz 

-r 5 = 

[0014] 

f5 tt ^ S t b -r CO *1 tW 7 T -Y /V 1 0 5 c CD -t" — ^ «5it . ^ (73 IIS ing- ^ EI 3 }c i- „ 

H 3 :^ -r a, 1# tf $R 7 T -r /I- 1 0 5 c « . ii •ft *S * ^ # i- 5 ^ :7 ^ - /u- K ?IJ 2 0 1 i 

s ^ © a « 4^ * fcMt 5 €- a * {4= ^ ^ * fc ^ fi|^ 7 ^ - K ^ij 2 0 3 . a ft *i n -r 5 ^ 

;t!§. 7 ^ - 7V K ?iJ 2 0 5 « X. 7t t (75 T' fe 13 . ^ * 7 ^ — /v- K ?iJ 2 O 1 t ^ # 7 ^ — /V K 
2 0 3 i a « S I D % ^ - P o (t 7t t> © -tr & 9 . S 7 — /I- K 2 0 1 t 

7 ^ - /I- K ?ij 2 0 5 t « a w ^ - M ]^ -5 tt c» -e fe 5 „ 
p c # fe 5 o 
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-13 . ^- h "7 - Ici-i^mimiBmK^m^ COT V ^ ^ ti ?> t ib . T V u 7. -1- ii 

{H * I D i: L- r ^ij j^l L T J; ^^ „ 

■ ii m » ktir (4 . JS i- 5 a ft is * ta ■« $ * S „ ^tj- -r 5 il ft *I f± - o t;:: PS i" ^, ^g^^ 
1? « < . - o (75 ii ft SiS 1^ ^ CO a js |& St J^; -r S ff^ -T? i: V ^ „ i« it CO ii f t *I (c 

S fli t b T a . I E E E 8 0 2 . 1 1 g CO J: 5 t 1 1 a & t)< 1 i b © ii f t ^1 i 
IT- g4 '14 fl X fc ff^ ffi CO (S . H 1 (;i S 1" y 1 5 CO J; 9 I r D A ill* i I E E E *1 

ft CO M >7 ^J- 1- 5 t V^ o fc Ii o T J; 1/^ . 
[001 5 I 

• T K u X CI , h y - }c *3 (t S # ii {g S * » T K ;^ ^ la -K $ -lir 5 „ T K i-- ;^ 
y h y — S t3 — ;«7 T K ;^ o {s . I p 7- P ^ ^ ^ ^ j. ^ ^ 

— Y >>'-;?^fc:M/S-t-5^S©»'g-f4, I EEE8 0 2tc3p|![L-t--5:/7v— h ■J' — Fi^;^ 

(7>7="-^S^^i65„W;t«\ 8 0 2. llbCD*±C7;.x — ^»;ilS^fe£,;|^-CV^5:^-g', 

^ ^' /il 7. S T^' - ^ 4 (73 # f4 ^ » (e: il b fc ii ft iil ft t i- 5 „ 

• -Ir ^ ^ y 7" ^ W # Ci fd; , -fe y ^ ^ ■ ^ — Y 1fi O \i t fi-:> fz. t ^ \z. ^ fl 5fe lilt) il j-;)^ 

t ii ft ^^r 1' fa 'B $ -Mr S o A- r.. y T" • ^ - K <0 O N / OFF J*, 7='-i5'lri^ft-t-S 
f IJ # /js 7=^' - ^ i|t- ft ftf- ii- T ill ft i- 5 o fc . ir ^ rL y 7" ^> u IS ft 7t 4i {± . u 

-< i (^ ^ fij^ :£ 5 „ 

^/■c. «-iift«*<!;ff*Ts5'iici-sniF-^fb:3p-^^^llidp-^ itay^-i^-^-^ei^^iiB 

• m » «; ;^ c7? ^ f4= . m m ;^ ^- - K o N t o t # . fS 5fe (c: Ji tR 1- * ii ft 

ft ^ fa It ^ * 0 9? m ;'3 -t - H- (73 O N / O F F T'' - ^ ^ ft i- 5 5f-IJ # /jS 7^ - ^ iX- 
ff f:^ fM^ it r i^ ft 1- S o 

■ fit fl * ft- }4 ^ ifi ^ Iq H « ii ft S CO # S 5 Eg « t"' - ^ ^' te 1« ^ it 5 „ -T. (73 EE 

ft ^' - ^ (4 . 't' if« » « 1 0 i ^ -t- 5 ii ft * t CO 5g »t & # * -r 5 7=^" - ,^ i- 5 „ X. a 

. lEg — ^ t b T 1 0 m /jS fa 1t ^ tL T (/> 5 « -g- , 1 0 m ^ F'^J t? $> « ifi S $E ai t b . , i£ 

$E E (c 3ii b fc ii ft *I ft ^ S >S i- S „ - . l 0 m t ffi S 1 5* SE ffi la t b r . iS EE 
is H t:: it b il ft Mft ^ ^ ^ -r 5 „ 

•JUiSm^^. ilfffiiS(-f*, ^iift^ft/5Sffli/^SJlJKm^«5:tJ«-?:C0iiftiSS^ia1«^ 
it „ 

• /<'5rs'^<^?i^ffi(-tt, ^aw^t&zjs^fesiUgff-rsT^-i^jj^ffi^fEitsitSo *<$6*) 

, <5r h a ft T- fc . ^ CO y - ^ 7 y y - ^ fa -It ^ it 5 „ 

•^rofiii. #.7'nh=./i-lr*-^<i*$g(-tt. #iiftSft(07°nh=i/v{J:Mi-5lt|g^|B'|ir 

^ it S o 
[0016] 

± fa ,ii « 1 0 , ifei s eti 1^ - CO ^ f§ 5 ^ < . ^ y h y - ^ ^ s ffi b . i« 

l^(73mtff t bT JitE^fg ^il;5feT- # 5 CO J; v^„ M ^ ^ ^ft«#lElg^ 

©1 0 5 c^-r"— ^-<— bTMin^-^Sff^fii^^cifT-foSo 

ffb. r^^&IEEES.#^<^8 0 2. llai:llb(D3^:fe-{;:^/$:bTI/^S-T^^h2^'7° 
PC 1 3--teiii-5ifeJi^lll2 illl4}c:S-^~v^X£ATIftPj3i-S„ 

X ;^ ^ h y :^ P c 1 3 (e: 7==: — ^ ^ iS ft -r 5 fc }c . * ^ « IS i 7 co ^ij Jl # . it ft ^fe ^ 
^ ^ ). y :/ P c 1 3 i b -r . it ft ^ * ^ « ,m h !7 - ^ Ji il ft -r „ * h !7 — 

^±(^:iift§^^fcJlfBitft^*^ft^^§ftbfc■^'iffiS«Af±. iifwa^©ft^*a^« 
fgl 7t::»bTitfti-5o rc73ft^^m»migl 7;isaft-t-5iir'««mfgl 7i:4>^ 

S«i 0 i<70iiftli«:6S5ti2:-t-§„ 

±tEiiftg«^5 5t3i$Hfc^i^*fit-tbT. «^«ffil7i±7^-i?^itfti-5o f-^ 
CO it ft (4 -7^^ - h - :^ SI ft ^^ /-? <>- 5/ h a ft i -r 5 „ <^ 5/ h <0 ffi ?r HI 5 (a 
) (^^i-o !glii^1-<t 0 V V tt. ^m\rL^<^ y Y ® 1^ ^ iS S: ft ^ 5 v^tt 
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ttitr^T5fcfecOT:^^-fe•;^ • =1— K, ^ (O ]) T ^ Pim ^£ if ff^ ^ & ^ ^ ^ ^ h 
[0017] 

^mmm 1 0 i-i. m 2 k ^ -t — ^ ^ ^ i o o ^ m ^-^ x ::i<d y< h ^ -r ^ ^ c 

tiAz 2: 'O s '^^mmi OO^m-A^^i^i-^o S # U fc x - « , il •fS H^J # S 1 0 1 

(s 1) <fmmmii on. m^m^m^i^m 1 0 itciij. g{^ufc7"-^/isv>-mro 

il 'ft *a *& S <5 < ii m & 5 % ¥0 -f- ^ o ¥IJ JB'J CO Ji^ ffl « . S -ft U -Jr 5, h ^ ^ :6Ff L . 
(S2) ilWa*&^^^i--bi>-^ii|*^T'tfccD-C. 

(s 3) Jlfe7=■-^Ma^ll-T^^ ■f'ttiimi o©#tt*JK-^^i 0 5 a a. itiffi7=~- 

^ ■ n ~ Y \^-^^f\^-^^^{%%T Y \y y^i)^ hm'^'Y ^ . Mt£#m*tJiif^Sl0 5a(±, 

Kv^^tr— H-tB'Kb. rcOT Kl^:^4r^-i: LTfJtB*l^&itfSffi■|g7T-1'^^l 0 
5 cSr^^U. tea^^feroii-ltffi^fefT^a-lt^l&^ss 0 2. 1 1 a i: 1 1 bT'fe?)i:ig^-t-5 

-tbr. i|*m«iFf^©10 5aJ4, ««Ufc7^-^»;iSiOMB (pt;{f^<'l'h) CD«-g-. 

tibigcb. 3titbfc^'-^'»;6S^tv^t UT. SimiifflldiaLfcS 0 1. 1 1 a^*&(D» 

ffi ^ ffi 5fe r 5 o ii iH a. ^ w 3'j T' t » # « . ^ a ^ «^ T i- 2> 

( S 4 ) * fc . ,« 1 0 (± , « ?S ^ « *ij W- ^ © 1 0 5. b }c i D . - ^ & S « U 

^(o^»s» 1 0 ;aH«m?i£^:i^ir g ibe^i^i^ijifi-So Ai^e^i^ti. ^;Pi^Mio©jiH 

if b ^5fe f;i*^T UT t i V^„ 
[0018] 

( S 5 ) S « 1 0 i4 , ai -ft ^ *& 5S ^ # ^ 1 0 5 j; 9 . tti IS ^^U ir L S {f jS. «i- ^ 

>>-7"s 3 i:m»#«^*ijif-r5^x5'7''s 4«v^Tn^5ait*^ft8 o 2. 1 1 a ^fff$fe-r 
5 ,1^ m fc o 7t CO -e ii {t M ]l :S ^ ^ 1 0 , 5 « ^ ;^ -r 5 W t u x a 02. 1 1 a ^ 
51 ^ i- 5 o 

(S 6) ^mmW-i. Ott. 0 1 ^ mItBiS^$*l.fcaiff^1#ti^ 

v^. ttrfBg'ftbfc-7'/i'-hi>-;^^*&©/-?>5^s/ h • 7^— iJ'^B 0 2. 1 1 a{;I*^^SUfc/^° 

'Jri'h-X — <?}-iem-r5.^«bfc/-?'^S'h-X-iS'^l2l5 (b) (C^-r„|2l5(C;^-r 

/VtSI^ W ^St fe(0 2/ h ^ISe-r 5 ^ ( O F DM-- 5- ^ S 

a -B 51 S ( {5 5^ a ^ ) # W fiJ fl it §r ?B « -f- 5 o 
(S7) ^-Jiiyijioii, r'-^COteis^^lOOtCi^J. IEEES.^ (802. 1 
1 a) icS-^'^. 5GHz©Jljfelc^«^^fflL. Elf:Scr)ii'(tiS^ (eilW-f) -T:-futB 
^mL.fc/^^S'bt:iS«5fero7='y^^hs/7"PC13(;iteat-t-S„ ilBaifcOtt 

T^efe. _hf5x^?/:7°2 (S2) (D ^ ~ ^ ^m.^ \rL ^ 1ia.<om\t^i^t^ — (o'^mm-^t^ 
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^ (D ^ih m ^ t L- X CO C P U CO 1^ ^ r V :f ^ n . — Hk M. =t ^ WAc ff v « 

m m 'mmxit. ^ w j: $ t;i b r . r' ~ ^ co ^ n m mn -r ^ o 

[001 9 ] 

(D iik CD mmif^m) 

croft itiJl^lffit'tt. BirlBa*&ttf67T-f^vS-7°y ViT 1 5 t^M m-r ^ ^i* t LT I E 
BE t I rDASriaHrSo ^LT. «*:7-i'-yVK^j203K>{iLK^{t-tLT. I rD 
A*ffi5fei5t)fcil^i-5»^fBlti-5o rrr-, I rDASa^^{c:Ko-<iift(±. 

^^ 5 ro T' $> 9 . 7" - ^ ro 5^ m ft iR) '14 ^5 i,x „ ^ fc. ^ <d m is mm h l mm ^ X- :k ^ . 

— -Jj . I E E E M ^& 2 . 4 G FI z t L < tt 5 G H z (75 IE -Si 4' ffl V ^ § (73 -t? . 7=' — ^ <7) 511 

ft \' m r&i 'i± II < . ^ <Dmmi>^mh-kt 

tti IB 1^ ^ s 1 0 (7D ^ a *j (t ^ ^- 7^ -> 7" 4 ( « » m m. m m ) (;i *5 1-^ t (ei 4 # ) . q^- 

«- $g a 1 0 « , 11 ft' it J* W rr ^ 1 0 5 b t9 . 7° y >- ^ l 5 (c: L r isl {t ^ * (7? 7=" - 
^ ii if i" o r (^ . m'^m. 1 0 t zf y ly ■'J' 1 S (D \z.Wm i-i: < . t^-^ . -t co it 

mm^-fj^ 1 m jlii, T & « , 7° y v ^ i 5 . ^ co f~^%:S:m-r^::tA^x%. '^mm 

%gCDy^~ ^ ^Mm-t ?) , ^■^SSlOiT^yVrJ'lStfilrDAS^t-*'^ 
t ii it ^ =fT 5 = 

4'«SttlOi:7°yy^l5i<^Wl^|«»#i;6SfeS*J-a-^^ ^/c. ^ O. EE SI >4S «l 
Tt/^Sm-^. ;^•7'<;/7°4^::*3^^T, 7°y>'<?15«i|| ■» ?tt - ^ ^ if T- ^ J^C o ^ 

. 1=19 ^ '14 (7) Tte . L < n . ^ E§ ffi a it 2is tH ?i I E E E s * S :^ b , ;i (73 if o 

T S it =ff 5 =, ■ 
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